Familial head and neck cancer: molecular analysis of a new clinical entity.
The tumor suppressor gene p16 encodes a cyclin-dependent kinase inhibitor that normally inhibits cell proliferation by causing a G1 cell cycle arrest. The p16 gene is frequently mutated in a variety of somatic tumors, as well as in familial melanoma and familial pancreatic carcinoma. We identified a family with a high incidence of head and neck squamous cell carcinoma (HNSCC) and melanoma. Molecular analyses of the p16 gene locus in blood and tumor DNA from this family was performed to determine whether an association between germline p16 gene mutation and HNSCC exists. Molecular pedigree analyses. Exon 2 of p16 was polymerase chain reaction amplified from blood, tumor, or nontumor DNA isolated from affected and unaffected members, then directly sequenced and compared with consensus p16 sequence. Cell cycle position of cells expressing wild-type or mutant p16 was determined by flow cytometry. Molecular analyses revealed a nonfunctional germline point mutation within exon 2 of the p16 gene that encodes a mutant p16 protein substituting proline at amino acid position 87 for the wild-type arginine (p16R87P). Relative to wild-type p16, p16R87P lost ability to cause a growth arrest following ectopic expression. The mutant (p16R87P) allele segregated with cancer predisposition in tested family members, and analyses of HNSCC tumor tissues demonstrated universal loss of wild-type allele. Significance of the mutant p16 (p16R87P) in HNSCC tumorigenesis is strongly suggested by its loss of cell cycle arrest activity and its retention in tumor tissue with simultaneous loss of the wild-type allele. Further, the germline p16 mutation segregated with cancer predisposition within the family. In aggregate, these data suggest that there is a direct causal relationship between the germline p16 mutation in this family and HNSCC tumorigenesis. Based on our observations, the spectrum of familial cancers associated with p16 mutations should include a new clinical entity, familial HNSCC.